Stachydrine Mediates Rapid Vascular Relaxation: Activation of Endothelial Nitric Oxide Synthase Involving AMP-Activated Protein Kinase and Akt Phosphorylation in Vascular Endothelial Cells.
Stachydrine (STA) is a constituent of citrus fruits and Leonurus heterophyllus Sweet. In the present study, we established that STA caused acute endothelium-dependent relaxation. The vascular action of STA was mediated by nitric oxide (NO) via cyclic guanosine monophosphate. Mechanistically, STA activated AMP-activated protein kinase (AMPK), protein kinase B/Akt, and endothelial NO synthase (eNOS) in vascular endothelial cells (ECs). AMPK inhibition by compound C blocked STA-induced Akt/eNOS phosphorylation, suggesting that AMPK is the upstream of Akt and eNOS. Inhibition of Akt by MK2206 blocked STA-stimulated eNOS phosphorylation without altering AMPK phosphorylation. Furthermore, we showed that STA activated AMPK via the induction of liver kinase B1 phosphorylation. These results indicated that STA can induce eNOS phosphorylation and vasorelaxation by regulating the interplay between AMPK and Akt pathways in ECs. These findings further highlighted the potential of STA as a nutritional factor in the beneficial effects of fruit intake in preventing the endothelial dysfunction-related metabolic cardiovascular diseases.